Box 11.1: Examples of the role of information in facilitating dialogue in environmental conflicts Environmental conflict
Background
How scientific information was used to try to resolve this conflict
Regional Forest Agreements
The RFA process was a response to decades of conflict over the harvesting of timber from native forests in Australia . In several regions across Australia, multi-stakeholder groups were convened from the mid-1990s to the early 2000s to engage in dialogue and agree on areas of forest to be reserved and those to be made available for harvest into the future . The goal was to sign RFAs between state and federal governments that guaranteed wood supply for 20 years, with the agreements reviewed every five years. RFAs were signed in most regions, except for Queensland . However, conflict over timber harvesting has continued in most regions since the RFAs were signed (Musselwhite & Herath, 2005) .
The RFAs included a strong focus on gathering and assessing scientific evidence to inform discussions. A group of scientific experts developed the 'JANIS criteria' (JANIS, 1997)-a set of standards for the reservation of different forest types that specified minimum proportions of different forest types to be placed in reserves, among other things . However, critics complained that the JANIS criteria were 'watered-down' by government representatives after their initial formulation (Kirkpatrick, 1998) . A series of Comprehensive Regional Assessments were carried out to collate existing information and, in some cases, collect new data . These data informed discussions and decision-making . However, the Comprehensive Regional Assessment process, which sometimes failed to integrate different perspectives and values, was criticised for being rushed (Brueckner & Horwitz, 2005) . While RFAs include a five-yearly review process, which requires monitoring of the implementation of the RFA, there has not been ongoing stakeholder dialogue regarding the scientific evidence for achieving desired RFA outcomes .
Environmental conflict
Background How scientific information was used to try to resolve this conflict
Murray-Darling Basin Plan
The Murray-Darling Basin Plan was a response to concerns about the over-allocation of water within the Murray-Darling Basin, and a desire to provide more sustainable irrigation water supplies together with greater water delivery to many important wetland, river and nature areas in the Basin . The plan was developed by the MurrayDarling Basin Authority (MDBA) . The development process included initial consultations, after which a guide to the proposed plan was produced . This was partly in response to concerns about the relatively centralised process of the plan's development to that point (Daniell, 2011) . The guide, which set out options for the plan, was highly controversial; its release was met with protests in several irrigation-dependent communities (Quiggin, 2012 (Daniell, 2011; MDBA, 2014) . This led to the commissioning of alternative assessments by some stakeholder groups-some of which offered widely differing conclusions (Regional Development Australia Northern Inland, n .d .) and analyses (e .g . Grafton & Jiang, 2011 (Schirmer, Dare & Ercan, 2016) .
Scientific evidence was central to the discussions . After a year of negotiations in which differences in interpretation of available evidence by different parties became apparent, a set of principles for further steps to achieve a peace agreement was created . These steps included a process for assessing the available scientific evidence to assist in answering key questions that were central to the negotiations; the questions focused on the environmental values of forests, sustainable wood supplies and the socioeconomic effects of the changes being proposed . An IVG was established in 2011 . This group of experts was asked to assess the evidence and report to the negotiating parties in a relatively short time frame (West, 2012) .
Although not uncontested (Poynter, 2013) , the IVG's report informed subsequent negotiations; however, some felt it had limited influence (Schirmer et al., 2016) .
Introduction
Land use planning in Australia often involves the management of environmental conflict: disagreements over how best to manage Australia's land and water resources are common and have been for many years (Mercer, 2000) . Environmental conflicts are diverse, ranging from disputes about local land use developments, such as new wind farms or intensive livestock farming operations, to large-scale protests and concerns about issues such as the harvesting of timber from native forests, coal seam gas extraction or water allocation in the Murray-Darling Basin, to provide just a few examples.
Like any form of social conflict, environmental conflict is driven by many factors, including substantive, procedural and psychological interests. Substantive issues focus on the claims of fact being made, such as differing views about the environmental impacts of a particular land use. Procedural issues focus on the processes by which people raise concerns and engage in dialogue about environmental issues. Psychological interests refer to the relationships between people involved in the conflict-they have an important effect on the likelihood of successfully addressing the conflict (Furlong, 2010) . Scientific information and evidence plays an important role in environmental conflict. It is frequently utilised by parties engaged on different sides of a conflict to support their points of view or provide 'definitive' answers. This sometimes results in 'science wars', in which different parties put forward differing claims about the scientific evidence for an environmental issue (Harding, Hendriks & Faruqi, 2009; Schirmer, 2013; Wynne, 2006) .
Scientific evidence has much asked of it in environmental conflicts; the hope that it can be used to resolve conflicts by providing unbiased, independent evidence is often misplaced. Scientific evidence, like any form of social knowledge, reflects the conscious and unconscious values and positions held by those who produce it and interpret its meaning.
Frequently funded by those with particular points of view, the scientific evidence produced for environmental conflicts may focus on answering questions that are constructed in ways that favour one side or another, and may be interpreted in different ways depending on values and points of view. Consequently, scientific data can as readily exacerbate conflict as resolve it (Schirmer, 2013 ).
Yet, despite these challenges, scientific evidence has a critical role to play in environmental conflicts. The solution to the problems that arise when attempting to draw on this evidence is not to attempt to reach 'valuefree' science; instead, those involved in dialogue about environmental issues should actively discuss and agree upon the values and perspectives underpinning the collection and interpretation of scientific data (Longino, 1990) . Scientific evidence can only contribute constructively to environmental conflict resolution if careful attention is paid to how, when and why the evidence was collected, used and interpreted.
How, then, can scientific data be used constructively, rather than destructively, to help address environmental conflict in Australia? This chapter proposes three principles, based on modern conflict resolution theory, for the constructive use of scientific data: agreeing on values, agreeing on how to 'do the science' and agreeing on how to deal with the 'unknowns'. These are examined in the context of a review of the scientific data used in attempts to resolve three prominent Australian environmental conflicts: Regional Forest Agreements (RFAs), the Murray-Darling Basin Plan and the Tasmanian forest peace process (see Box 11.1).
Principle 1: Agree on Your Values
Science is not value free. Ideally, the values that underpin the interpretation of scientific evidence should be agreed upon by the different groups involved in a conflict prior to assessment of the scientific evidence. Enabling agreement to be reached on shared values and interpretation techniques will help to ensure that scientific evidence supports productive dialogue, rather than further enhancing disagreement between stakeholders.
To some extent, the RFA process achieved this by implementing a set of criteria-known as the 'JANIS criteria'-that specified the proportion of forests of different types that should be reserved to create a comprehensive, adequate and representative reserve system. The criteria were agreed upon by the various parties involved in the negotiations. While the final JANIS criteria were criticised by some scientists and environmental groups, they were nevertheless useful, as they provided a set of values to guide decision-making based on the scientific evidence examined in the RFA negotiations. In the Tasmanian forest peace process, stakeholders reached early agreement on the principles by which their negotiations would proceed, including, for example, agreement that the negotiating parties would seek to support a sustainable native forest industry; later, this assisted in the use and interpretation of scientific data. By contrast, in the Murray-Darling Basin Plan process, there was no agreement on values between stakeholders. When there was protest regarding the extent to which socio-economic effects should be considered in determining sustainable levels of water diversion in the Basin, this lack of agreement on values exacerbated the conflict.
It is not easy to create space to discuss values prior to assessing scientific evidence in environmental conflicts; however, doing so can assist in building consensus on the interpretation of available scientific evidence. The key areas to be discussed are the subjective values and thresholds to be applied when making decisions based on science, such as the area of a representative ecotype that should be preserved, or the weight to be given to social and economic effects versus ecological outcomes of a land use decision.
Principle 2: Agree How You Will Do the Science
Scientific evidence is only effective if all stakeholders trust the way the evidence was collected, the people who collected the evidence and the way data have been interpreted. In an ideal world, these things would be agreed upon prior to the collection of scientific data. In reality, it is usually not possible to collect large volumes of new scientific evidence to inform stakeholder discussions in environmental conflicts. Instead, existing scientific evidence must be relied upon-that is, evidence collected for a wide range of purposes by a wide range of researchers. Agreeing how to interpret this evidence and assess its validity and reliability is an essential first step to enabling constructive use of scientific evidence as part of dialogue. Ensuring that people with different viewpoints and perspectives are involved in reaching this agreement contributes to improved procedural justice, which in turn assists in achieving constructive dialogue between parties. Agreeing on the principles by which the quality, comprehensiveness and adequacy of scientific evidence will be evaluated assists in addressing substantive issues of the conflict, as it reduces the likelihood that the same evidence will be interpreted differently by different parties. Therefore, ensuring a shared approach to understanding the science of the conflict enables better utilisation of scientific evidence to address the substantive issues at the heart of many environmental conflicts.
This process of agreement on how scientific evidence will be used, interpreted and understood prior to its evaluation is not commonly undertaken, and the extent to which it occurred in the three conflicts examined in this chapter is not always clear. In the RFAs and the MurrayDarling Basin Plan, a lack of agreement on the meaning and interpretation of the available science was apparent both before and after attempts at negotiating the conflicts. The Tasmanian peace process was somewhat different. All the negotiating parties explicitly agreed to the appointment of the experts who assessed the available scientific evidence-that is, the chosen experts were trusted in theory by all parties to assess and interpret available data. In addition, the negotiating parties explicitly agreed on the type of data to be evaluated and the questions to be answered in the evaluation of data. This agreement on the parameters of the assessment helped to ensure that the scientific evidence produced by the experts appointed to the Independent Verification Group (IVG) was accepted by the negotiating parties. Disagreements about areas of evidence occurred less frequently after the IVG assessment. This suggests that gaining explicit agreement on the assessors and areas to be assessed, while having limitations (Schirmer, Dare & Ercan, 2016) , assisted in enabling the evidence to be used constructively in subsequent negotiations, rather than becoming another area of disagreement among participants.
Principle 3: Agree How to Deal with Unknowns
Scientific understandings of environmental systems are constantly evolving. Scientific evidence and knowledge that is current at a given point in time will almost inevitably be superseded as land and water use changes, and as scientific knowledge evolves. Attempts to resolve environmental conflicts at a given point in time are unlikely to succeed unless a mechanism is included for monitoring and evaluating outcomes, and for reviewing what has been agreed to as new evidence emerges; this means including a process for how to address 'unknowns'-that is, factors that will likely emerge in the future-as part of any agreement reached about an environmental conflict.
The RFAs dealt with this by requiring forest management systems to be 'capable of responding to new information' (Commonwealth of Australia and State of Tasmania, 1997) , and by having a five-yearly review that evaluated whether the systems were meeting the requirements of the RFA (including responding to new information). The Murray-Darling Basin Plan has similar requirements for monitoring and evaluation. However, in both these processes, there is limited ongoing funding for evaluating emerging scientific evidence, which is likely to limit the effectiveness of these review and monitoring processes in addressing new and emerging issues. This is a key issue, for when new concerns and evidence emerge, fresh conflict will almost inevitably arise unless there is a transparent process available by which these can be evaluated or addressed-in other words, a space in which stakeholders can raise and discuss issues that were unknown when the original agreement was reached.
Recommendations
Successfully managing land use in Australia requires robust systems for addressing environmental conflict in constructive and appropriate ways. A critical part of this is ensuring that scientific evidence contributes to achieving greater consensus, rather than further deepening and dividing opinions about how best to manage Australia's diverse environments.
The following three principles can assist in doing this:
• Agree on your values: How will the science be interpreted? What values will be used to determine thresholds of acceptable social, economic and environmental impacts of land use change? Agreement on shared values reduces the potential for scientific evidence to be interpreted differently by different groups.
• Agree on how you will do the science: Explicitly agree on who will evaluate scientific evidence. Which scientific experts are accepted by all those involved in an environmental conflict? What criteria will be used to judge the quality, validity and reliability of scientific evidence? • Agree on how to deal with unknowns: How will emerging and new evidence be identified, examined and responded to into the future?
Successfully implementing these principles requires constructive dialogue between all parties involved in the conflict. They will not assist in the interpretation of scientific evidence if some parties' views have not been included in the discussion of, and agreement on, the principles. Their success rests on ensuring that those involved in a conflict have the time and resources to discuss issues and agree on principles. Successfully bringing scientific evidence to bear in environmental conflicts requires constructive and inclusive dialogue between all parties.
